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ABSTRACT : PROBLEM TO BE SOLVED: To perform the measurement of a cutting edge tip position of 
a tool which is rotated at rotary speed at the time of machining on an NC machine tool. 

SOLUTION: When tool dimension is measured, a tool 1 is moved to a measurement 
region of a line sensor 51 on a table 13 while rotating the tool 1 at rotation speed at the 
time of machining. A cutting edge tip position displacement amount of the tool 1 is 
computed by a cutting edge tip position displacement amount computing means 65 based 
on a position of a feed shaft detected by a feed shaft position detection means 73 when a 
light receive section 51c detects blocking of light, actually measured tool data obtained 
from an output pattern of the line sensor 51 , and tool data such as kind of tool, length, 
diameter, etc., of the tool which is stored in a tool data storage means 67, and it is sent to 
a numerical control section 63 of an NC machine tool as tool offset amount. 
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mi ax *$• MT-^m^mmx-m^ itx mi B3g$fc<2B 
m^m^mmk^b %x®b ?>fflcom%.M®te®m 

frfexjaoxjais. jis. BsswoiftT-***'-. 

*» t#>ffi1g LTfc < I*f- *fEte , 

srfriBisfflwsi5(=^aj-r s7#fetiB^ti*88&:*a 
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2 ] [I]!fgXi&£i£if£i"i*:XJl£ x-tVWc 
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mtiT-rMzm. w^tis.^ izttmwm £ tutnem t 

ml EX^Sr JUX^EHBSLKTIIIIE^ -£T fflB^ftB 

m&^®cvmm^b^&bnfmm%.mmizm) 

L , mIEj! 0 tttfffigffiBfcit Lfc i: § OMfBi* 0 WO 

mriExjicoxjMigL jt^oxmr-^Srfe^ 

MiBii o mmmta^x-mm uzmm o ttoftBfc 

rnxMr—rt. HuiBx*x-^iB«#atiBis$ix^ 
iif-^t *»6 wiei^ jijtffiBSHa»*ai» u 

ffiiSR* L,fcl6*£ ffiriEfttf IM«PIBt=aait-4^jfefiffl 
ffil^^NCXf^lfiS. 
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tai-tm^m&mmm^mb. 
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^^.y^-fe y^fcDN cxfH«w^)±«i(cii3|i*nfcx 
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&m6 1-57151 *MMim) . * >t , ±mzg0a 
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*<X. Y, Z«i«)B3E3(ftfrmi=ffl«»IH-ii:i:t)tc 
±« 3 *^WSI 5 rtT'HIte-ri. . ±W3^Ci§ 
ttfeiufeFo-y<- (SKHi-r) Tffltim 1 Sfflm- 
531/7 h^-v-yi? 1 5A^*$ix. ±W3rt»SrHn 
-rt-tfaisv b^-/9 15tt btzJiTXtt&Bm 

$^fcXfl: 1 5r7>? yyyimiz LTIl7*y'y 1 
7(01^7 M 7 alzWtothtZli.. FD-A-t 

IS-7^'yi7(7)Ii,f7 M 7 a£JKi& , j$*rCV>£ 
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Xfll £±W3K§£*-fftt #fcL Fo-/<-MI*_h 
(fTnU-y Nf-v y? 1 5«0x->*ffii:±«3*iSaw> 
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-^i. feixXS 1 £ ? 5 >y^t ft i t * s T'i= * . 
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x«rtri6j^ffia»»'HnKt:*rt $ tiz * * v r 2 3 ±ic 

■v^V>"<-^2 Sfl^Sft, X^l £JRIfrf ftXJL 

ft . XJlvtf^y 1 7ttttMl^»tttt»j^$r*«*f 
•C* 0 , ttJjfolzxm 1 *JR*W* 8Hc0im?K-y h 
1 7 aA^j£$iX. J**e>4>!3lgiS£flltf 1 7bA«$ 

7j&Hfc»$ft., JLM-Vtfisy 1 7<7)Xft-it. 7 M 7 a^v 
OJR^^^Xft^^'i^y 1 7 KJgj£$*lrt:i9g& 1 7 b t 

dtLTXAl^Xft^-y h 1 7 a£iB!#3;fVO>S. 

[0017] UT2 3&MWIZ®.*) ffttfeflfcTV 
- h 2 9 IC»i:/9 y"'/M9 tClStt^iX^ U >^ 3 1 
tei Oitii-f ftn >y H 3 3#H5£$f-u v-'J >^3 1 \,z 
xTSr^Lfn-y H3 3SrJt5S§-yrSii:t=:J:0. ^ 
-r V T 2 3±.iZirMLtl'?*f , J>'<>-X 2 5±K®5£$ 
flfclj^tf^y 1 7 $-Xft3c^*^T'*>-S>HtfJtfiS 

( m 2 £#81) fc V- 7 OflDXHf^cDSliSftBi: OH 
rx«i^rifti(ctt!R»tts-ii-4 £ t ft . y°u- h 2 
9 feiitr- 1) 3 5 itttsft-r * r- y 7y 
*vb37im*) wrbti. r-v35t mwmzws 

2tUZ}Z-*>3 9tMA Y 2 1 fcTOOftttMufc^ 
?4 1 fcnf^oT^ft. Tl/-h2 9H{iJOX4't-W 

m^iMifn^ij'jy 1 7 jaiia«fe:miW4 

tVT— 4 5 t VMItZ^V b49 #*3g|££ ft.T V ^ 

ft. 

[0 0 18] WHi. IlV^'y'V 1 7(2'7--?c7)flnXfi 

«^T**iBjii(aafc* ori/- h 2 9 tenses *tt:o 

•y K3 3#tlrLt7#yy*A-4 7liHtT^ft. 

h 2 9fcffij&&*lfcO y H 3 3tf&nLJL^-?*l 
i>V 1 7 L, H 2 1 tlX 0 ftWWlfc? >y ? 
4 1 h"i^oTV^fxjfy3 9tclll^$il^T-'J 
3 5rt*RB*fHII 0 h 4 9 Srtf- 1 T- U 4 5 £R 

B#ltH]0tII]te$i±v^"v->^ys-4 7#W< (H2Sr 
mm) . i««'lft7*yV 1 7 t NCIffliW 
±ttl3i:cOHT'X, Y, Z«Offl«»«fc:J:4g»xa 
3<8&. ifciiXJivtf^l 7£JRtt$*VO**I:ftl 

J: *fflfi*nmfc &ft . 
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3fcl*5 3^^-ri»^>X^|*l^-r^3^5 lbk, 

(CCD) *<05Btt3irp 5 5 *%f^^H 
fci»i]SfLJt5C*»5 1 c kimVktl. &ft®5 1 b 

t^^5 ictim^zttfa-r&xoizmwztxx^ 
h . T.mmm^.^zx.m 1 ^^^^-9-51 o^bt 
ass 1 bts^5 1 c tcom^mmmmizmL. me 

U5 1 bfrbmmzti&mL5 3*i&%Lt:z:bZ&ft 
6. 

[0020] $ feC -feVf^-^ 5 1 aCOSI^J^A 
IMHrff Lfc fc & Xfl 1 <0K«*«air 4««HR 

5 7 #i£<t feiiT ^* . imnmim. 5 1 iz aum^tm 

SUSB#txft l *^fe 5 >f y-fe >tf 5 l <offi£««t:lMK 
L^WJS^jDX^t*^3KSI55 1 b*>J:tXS3KS55 lcS 
fSS«rV»J:dfcrt*fcfc*»fc, »3fc»5 l bfcitfgft 

-f 5 1 osij&jia«fe:iftiJrcjn^E«*±S'fc:«ai"r4a 

!8:ffl3<DyX;P5 7a**ffiiS$tl.T^S. jDjE^MtiX* 

gBttcxft 1 <ojm*£tmLtzwms*m&fflm*z 

-r ) tz^TWimztim >±yy-5i comjm® 
[0021] mmmmmm 6 1 n^Lmmm^ 63tj)^ 
jwii,tv>6. mm®m&6 3TitNC7u7y£.£m 

»^^-^^jitTXWi*0^-^7. YfftiiO 
^e-^9, ZWii Ot-^ll tzmtli LT#WiM 0 ^~ 

•t^f ) tcxW 3 comigfiHrfr&iii-ri. . JnXi^S 
TXA35^fg^-*W btitz t # fc{4Xftv^>-*y l 7 

[0022] xar-^ieif^se 7K{ixm^^>'^ 

1 7 tiRlrtSix^xm 1 ^V-fry* U -fe -y ^^ItSlI* 
tiOSWJLfeXft-r-^^ftfe^tAA*. fE^LT 
* ft . i tOIlf- ^ (±X 1 1 fc fc -+'-/Ux ^ H 

;M£OXJMI®fcXjyi, IlSf«f-^tftJ. J5 
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yV5 l<7)5tH5 StfXMllzXymftZtlKZtZ? 
4 y-fe V*T 5 1 T'^ffi fc £ r> i^fitf- * fc 

^HHIXJIt- ? fc . XJlr- ?IE1§¥S 6 7fri>m 
SJ 3 fifcX*^- * fc , *» <9 xm 1 <r>7)%£LW$m.SX* 

[0023] ®fiSffS«^a7 1 tiiHO «j{as^aj*K7 
3fc«JI«ffi#H7 5fc££«L'0>4. igOthfiUH* 

ai¥R7 3-c(^Rffit!i«mx6 1 n*M.mm»6 3*> 

#K7 5ii54 V-b>t5 1 iiZtommSLLti. 
a*58£bfcfc#fc:. X*l 1 aCDJ&gB 

u 6 3 o ?<?>&±m&£ mta-th . 

{B«S«fil*«i.fcNCXffl«ttt*J^T. Xj«aft« 

ta^I* 1 tc»tt U ^2 7 LTXAvtf^V 
1 7 <7)Xft*f 7 M 7 a (ClRfcWS . ±W 3 Klft 1 # 

»ts<iT^*»&fctun Srigai-r-s^o^xs 

jtfy I- 1 TaillV^y'yi 7fc:ffcW*"Ci3< (01 £ 
( 2 ) JnX^CKffiWWSlte lORfltt!l0Pgff6 3*> 

fcxasasw&frtff&tf&fi* fc . »«w»»6 3*^ta 

*U ~>V y?3 1 iZX.Timi&ZtlX3L&'?1f i J> 1 7 

^x*3e^tg^es*-ctflji-rs fc fc fc 

«8fc>±tt3fc*>rarx, Y. Z*offl«5gp»t:J: o a 
l6X : ft£J&!>**T;bix.g.. 

[0025] ( 3 ) X*^«tS:ffi®Jfflia56 3*>>^X 
&ttW&S&ttf%&bixh fc > &ttMftKff6 3*^<7) 

( 4 ) Xftr-^IB1I¥K6 7*>£>3KXJI 1 OlftS 
^•tcj: OXIMBS. XJUI, X*@^X*t-?#;*J 

mumme 3*»4>jnEsa«»¥«6 9t=m^Sv«» 
*s*#aiaj « 4 ^ 5 1 Ota** 5 1 b t ft/t 
355 1 c fc^ia^aK«wfe:jiiEffi«#i«as«<i4 1 1 
fcic s * y a- 5 9 «l 7 yt 5 1 ol€ 

(6) 7-fy-feyf5 lV>1k%M5 lb*»£>^3fcgB5 1 



c(c:(6]{tT7^S5 3^apjt$fL74 >-fe>-9-5 lXdtit 

[0026] (7) x^i^J;054y-by9-5 lcT)^ 
5feSP5 1 c xmL5 3 fc^LfcMBWSBfla^Oltffi 

(camsnfc^ttflW'io***. di-c\ 5-fy-ty 

■9-5 l fcttPt#56^Lfc"9iMMP*«»±LJfefc*t:Ji. 

«5 7 fc^^M$r«M^aj*S7 5tmtbL».mmm& 

X* l 4 y-fe y-f 5 1 £®c*S-f & <r fc **3r < 3c£T* 

( 8 ) ^tizmmsitxm^-mm^me nzam 

"CIRJBBEfflJISaWUT. Ift**7-t7 h»fc LT 

is:ffi$ij®isi5 6 3 tci*aj Lmsxm l tC*Jtt4 NCTd/ 

5A^»»^|fIEt^#^Bfa^<7)JPXA^^ 

[0027] ( 9 ) $ xaffi*«ISU/iVv*&fc: 
JiXMlfrZifcm^T&S-tirTV^ IftgSr«teL 

^^fiitiL^B^cili t<t 0 5^ y*yf 5 1 

(10) #rtfc9>f y-by-f 5 l<D§3Egff5 1 ctCiJtt 
*3K»5 3 03i^fcXfl:X-^IS1i^S6 7fcHE«$ 

^xmgf-^fc*^^5fe©a^{a*ss:#S6 5-t- 

XA^gfiSS-^mLT. Iftg*7-fe-y hifc LTifc 

«w»»6 3Kaaj-r*. .t<it% 54y-fe>-9-5i« 

5 3*3(BtLfcHia^)IJH<^a[«4:, 54y-by9-5 

1 <rm%frt>mk5 3 trntrcxji 1 *»»s-ii-cfir# 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the NC machine tool equipped with the 
edge-of-a-blade location measurement function of the tool which measures the edge-of- 
a-blade location of the tool at the time of making it rotate with the edge-of-a-blade 
location of the tool with which the main shaft of NC machine tools, such as NC milling 
machine and a machining center, was equipped, especially the rotational speed at the 
time of processing by non-contact. 
[0002] 

[Description of the Prior Art] In order to realize the improvement in the speed and highly- 
precise-izing of processing by NC machine tools, such as NC milling machine and a 
machining center, in recent years, it is in the inclination to set up highly the rotational 
speed of the main shaft at the time of processing, however, the heat of the main shaft by 
generation of heat of the motor which makes rotate a main shaft the more the more the 
rotational speed of a main shaft becomes a high speed - will cause a variation rate, or 
the phenomenon in_which of the tool with which a main shaft was equipped with the 
centrifugal force which acts by rotation of a main shaft is drawn in the interior of a main 
shaft will occur, and the edge-of-a-blade location of the tool with which caused a gap of 
tool dimension fluctuation of the tool length under rotation of a main shaft, the diameter 
of a tool, etc. and a tool core, and a main shaft be equipped will change, therefore, the 
thing for which a gap of dimension fluctuation of the tool length at the time of the main 
shaft rotation with the rotational speed at the time of processing, the diameter of a tool, 
etc. and a tool core is measured -- the edge-of-a-blade location of a tool -- a variation 
rate -- an amount -- calculating -- this edge-of-a-blade location -- a variation rate if it 
is not processed after taking an amount into consideration, it is difficult to realize highly 
precise-ization of processing. 

[0003] On the other hand, the tool edge of a blade is contacted to contact of a contact 
process detector, without rotating the tool with which the main shaft was equipped at 
the time of the diameter dimension measurement of a tool, and there is an NC machine 
tool equipped with the cutter compensation equipment with which only the cutter 
compensation value amended the processing dimension of a work piece or the tool 
location at the time of processing by making the difference into a cutter compensation 
value as compared with the desired value defined beforehand (refer to JP,61-57151,B). 
Moreover, the gauge head of a contact detector is made to contact, making the time of 
cutting, and hard flow rotate the tool with which the main shaft was equipped at a low 
speed, it is based on the movement magnitude from a criteria location to a contact 
location, and there is a tool dimension measuring method of the machine tool which 
measures automatically tool dimensions, such as tool length and a diameter of a tool, 
and inputted them (refer to JP,3-43135,A). 
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[0004] 

[Problem(s) to be Solved by the Invention] However, in the NC machine tool equipped 
with the cutter-compensation equipment indicated to JP,61-57151,B, the tool with which 
the main shaft was equipped at the time of the diameter dimension measurement of a 
tool is not rotated, a cutter-compensation value is calculated by contacting a tool to 
contact of a contact process detector with a quiescent state, and in order not to measure 
dimension fluctuation of the diameter of a tool when rotating a main shaft with the 
rotational speed at the time of processing, highly precise-ization of processing cannot be 
desired. Furthermore, if rotation of a main shaft is stopped at every diameter dimension 
measurement of a tool, floor to floor time will become long in vain, and processing 
effectiveness will fall, moreover, by the tool dimension measuring method of the 
machine tool indicated to JP, 3-431 35,A It is what is going to perform dimension 
measurement of tool length, the diameter of a tool, etc. by making the gauge head of a 
contact detector contact, making the time of cutting, and hard flow rotate a tool by the 
reduced rpm which a gauge head does not damage. When performing dimension 
measurement of the tool when rotating a main shaft with the rotational speed at the 
time of processing, even if it makes the time of cutting, and hard flow rotate a tool even 
if, there is a possibility of wearing contact out, and detection precision falling and 
becoming the cause of failure. 

[0005] In recent years, the NC machine tool which is going to make high main shaft 
rotational speed at the time of processing also to detailed processing using the tool of 
the diameter of minute, and is going to attain improvement in the speed and highly- 
precise-izing of processing has appeared. However, when the measuring method using 
contact detection with a gauge head, contact, and a tool as shown above at the time of 
dimension measurement of the tool of the diameter of minute is adopted, the edge of a 
blade of the tool of the diameter of minute suffers a loss, or some which cannot carry out 
direct contact depending on the edge-of-a-blade quality of the materials, such as a 
diamond tool, are in a gauge head or contact, and dimension measuring [ of a tool ] will 
become impossible at this time. 

[0006] You make it located in the measurement area of the measuring head equipped 
with the line sensor which consists of the floodlighting section and the light sensing 
portion by which opposite arrangement was carried out in the axis and the rectangular 
direction of a tool in rotation form tools with which the unit for tool rotation was 
equipped, such as a ball end mill and a drill, as a technique which solves the above 
troubles. While making the both-way migration of the unit for tool rotation carry out in 
the direction of an axis of a tool with a tool migration means, carrying out predetermined 
include-angle rotation and deducing a tool to the circumference of the axis of a tool By 
the measuring head driving means, by setting the end side of the measurement area of a 
measuring head as a criteria core, as predetermined include-angle rotation is carried out, 
dimension measurement of a tool is performed to the circumference of the axis of a tool, 
and the axis which intersects perpendicularly, the measured value from the line sensor of 
a measuring head -- control and operation part - incorporating -- the edge of a blade at 
the tip of a tool -- there is a measuring device of the non-contact-type rotation form tool 
which calculates the radius of a circle which surface of revolution builds (refer to JP,4- 
66286, B). However, the measuring device of the tool indicated to JP,4-66286,B is 
impossible for performing dimension measurement of the tool which an NC machine tool 
body is independently installed, and the main shaft of an NC machine tool is equipped 
with it, and it is rotating with the rotational speed at the time of processing with a 
natural thing. Moreover, if dimension measurement of a tool is performed installing the 
measuring device of this tool on an NC machine tool, and rotating a tool, the swarf and 
working liquid which adhered to the tool after processing termination will disperse in the 
measurement area of a measuring head, will soil the floodlighting section and the light 
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sensing portion of a line sensor, and will have a bad influence on the accuracy of 
measurement. 

[0007] Then, this invention aims at offering the NC machine tool equipped with the edge- 
of-a-blade location measurement function of a tool which can perform edge-of-a-blade 
location measurement of the tool at the time of making it rotate at the rotational 
frequency at the time of processing on an NC machine tool. Moreover, other purposes of 
this invention are offering the NC machine tool equipped with the edge-of-a-blade 
location measurement function of the tool which loses the effect of adhesion by edge-of- 
a-blade location measurement of the above-mentioned tool, such as swarf, and does not 
have worries about contact for a tool and an edge-of-a-blade location detection means, 
furthermore, other purposes of this invention - the edge-of-a-blade location of a tool -- 
a variation rate -- it is offering the NC machine tool equipped with the edge-of-a-blade 
location measurement function of a tool which calculates an amount, sends out the result 
of an operation to the numerical-control section of an NC machine tool, amends a 
migration command, and can perform highly precise processing. 
[0008] 

[Means for Solving the Problem] In view of this purpose, this invention comes to provide 
each requirement for a configuration as stated below. 

(1 ) In the NC machine tool which a feed shaft is made displaced relatively by the 
migration command from the numerical-control section between the tool with which the 
rotation main shaft was equipped, and the work piece laid in the table, and processes 
said work piece into a request configuration An optical edge-of-a-blade location 
detection means with the light sensing portion constituted by arranging in predetermined 
spacing the floodlighting section by which was prepared in said table and opposite 
arrangement was carried out mutually, and two or more photo detectors, A feed shaft 
location detection means to detect the location of said feed shaft when said tool is 
rotated with the rotational speed at the time of processing, it moves to the measurement 
field between said floodlighting sections and light sensing portions of said edge-of-a- 
blade location detection means and said edge-of-a-blade location detection means 
detects protection from light, A tool data storage means to memorize beforehand tool 
data, such as a tool class of said tool, die length, and a diameter, the edge-of-a-blade 
location of the tool data memorized by the location and said tool data storage means of 
said feed shaft detected with said feed shaft location detection means to said tool -- a 
variation rate -- the edge-of-a-blade location which calculates an amount and sends out 
said calculated result to said numerical-control section -- a variation rate with an 
amount operation means The NC machine tool equipped with the edge-of-a-blade 
location measurement function of the tool provided. 

[0009] (2) In the NC machine tool which a feed shaft is made displaced relatively by the 
migration command from the numerical-control section between the tool with which the 
rotation main shaft was equipped, and the work piece laid in the table, and processes 
said work piece into a request configuration An optical edge-of-a-blade location 
detection means with the light sensing portion constituted by arranging the floodlighting 
section by which was prepared in said table and opposite arrangement was carried out 
mutually, and two or more photo detectors in the shape of a matrix, A feed shaft 
location detection means to detect the location of said feed shaft when said tool is 
rotated with the rotational speed at the time of processing, it moves to the measurement 
field between said floodlighting sections and light sensing portions of said edge-of-a- 
blade location detection means and said feed shaft arrives at a predetermined location, 
A tool data storage means to memorize beforehand tool data, such as a tool class of said 
tool, die length, and a diameter, The observation tool data for which it asked from the 
location of said feed shaft detected with said feed shaft location detection means, and 
the output pattern of said edge-of-a-blade location detection means, the edge-of-a-blade 
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location of the tool data memorized by said tool data storage means to said tool a 
variation rate the edge-of-a-blade location which calculates an amount and sends out 
said calculated result to said numerical-control section - a variation rate the NC 
machine tool equipped with the edge-of-a-blade location measurement function 
possessing an amount operation means of a tool. 

[0010] (3) In the NC machine tool which a feed shaft is made displaced relatively by the 
migration command from the numerical-control section between the tool with which the 
rotation main shaft was equipped, and the work piece laid in the table, and processes 
said work piece into a request configuration An optical edge-of-a-blade location 
detection means with the light sensing portion constituted by arranging the floodlighting 
section by which was prepared in said table and opposite arrangement was carried out 
mutually, and two or more photo detectors in the shape of a straight line, Rotate said 
tool with the rotational speed at the time of processing, and make it move to the 
measurement field between said floodlighting sections and light sensing portions of said 
edge-of-a-blade location detection means predetermined movement magnitude every, 
and it goes to it. A feed shaft location detection means to detect the location of said 
feed shaft when said edge-of-a-blade location detection means detects protection from 
light in an orientation everywhere, A tool data storage means to memorize beforehand 
tool data, such as a tool class of said tool, die length, and a diameter, The observation 
tool data for which it asked from the location of said feed shaft detected with said feed 
shaft location detection means in an orientation everywhere [ said ], and the output 
pattern of said edge-of-a-blade location detection means, the edge-of-a-blade location of 
the tool data memorized by said tool data storage means to said tool - a variation rate -- 
the edge-of-a-blade location which calculates an amount and sends out said calculated 
result to said numerical-control section - a variation rate - the NC machine tool 
equipped with the edge-of-a-blade location measurement function possessing an amount 
operation means of a tool. 

[0011] (4) The NC machine tool which equipped with the edge-of-a-blade location 
measurement function of the tool of a publication any 1 term of a ****** (1) term to the ** 
(3) term which possesses further a pressurization air jet means to spout pressurization air 
to the measurement field of said edge-of-a-blade location detection means. 
(5) said -- a tool -- said -- the edge of a blade - a location -- detection -- a means -- 
measurement - a field -- moving - the time -- said - a tool - said -- the edge of a blade 
- a location -- detection -- a means -- contact -- detecting -- said - numerical control - 
the section -- a stop signal - sending out -- contact -- detection a means -- further -- 
having provided -- the above -- (-- one --) -- a term - from -- ** -- (-- four --) a term -- 
some - one -- a term -- a publication -- a tool -- the edge of a blade -- a location -- a 
measurement function -- having had - an NC machine tool -- . 
[0012] 

[Function] It is made to move to the measurement field of an optical edge-of-a-blade 
location detection means to have the light sensing portion which put in order and 
constituted the floodlighting section by which was prepared in the table and opposite 
arrangement was mutually carried out while rotating the tool with which the main shaft 
was equipped with the rotational speed at the time of processing at the time of the tool 
dimension measurement after tool exchange etc. , and two or more photo detectors at 
predetermined spacing by the above-mentioned configuration . The observation tool data 
for which it asked from the output pattern of an edge-of-a-blade location detection 
means if needed [ the location and if needed ] for a feed shaft which were detected with 
the feed shaft location detection means when an edge-of-a-blade location detection 
means detected protection from light, the edge-of-a-blade location from tool data, such 
as a tool class of tool memorized by the tool data storage means, die length, and a 
diameter, - a variation rate - an amount operation means -- the edge-of-a-blade 
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location of a tool -- a variation rate -- the edge-of-a-blade location which calculated and 
calculated the amount - a variation rate - an amount is sent out to the numerical- 
control section of an NC machine tool, the numerical-control section of an NC machine 
tool - the edge-of-a-blade location - a variation rate - a request configuration is 
processed, amending a migration command using an amount and a tool-offset function. 
Therefore, from dimension measurement of the tool which adopts the edge-of-a-blade 
location detection means of a non-contact type, and is rotating with the rotational speed 
at the time of processing to the operation of the amount of tool offsets can be performed 
on an NC machine tool. 

[001 3] Moreover, since the swarf which did not soil the floodlighting section and the light 
sensing portion of an edge-of-a-blade location detection means, and adhered to a tool is 
removable even if swarf and working liquid disperse to a measurement field when a tool 
rotates since it made spout pressurization air from a pressurization air jet means to the 
measurement field of an edge-of-a-blade location detection means at the time of tool 
dimension measurement, edge-of-a-blade location measurement of a tool can perform 
under a clean measurement environment. Furthermore, in case a tool moves to the 
measurement field of an edge-of-a-blade location detection means at the time of tool 
dimension measurement, even if failure occurs for an edge-of-a-blade location detection 
means or malfunction occurs, a contact detection means detects contact for a tool and 
an edge-of-a-blade location detection means, and since a stop signal is sent out to the 
numerical-control section, the big damage on a tool or an edge-of-a-blade location 
detection means can prevent. 
[0014] 

[Embodiment of the Invention] Below, the operation gestalt of this invention is explained 
along with a drawing. The important section side elevation of an NC machine tool where 
drawing 1 was equipped with the edge-of-a-blade location measurement function of the 
tool of this invention operation gestalt and a configuration block Fig., the front view 
according [ drawing 2 ] to the view A of drawing 1 , the flat-surface sectional view in 
which drawing 3 shows the floodlighting section and the light sensing portion of a line 
sensor, and drawing 4 are the side elevations showing the matrix sensor at the time of 
edge-of-a-blade location measurement of a tool. 

[001 5] First, the important section of the NC machine tool equipped with the edge-of-a- 
blade location measurement function of the tool of this invention operation gestalt with 
reference to drawin g 1 and drawing 2 is explained. The main shaft 3 equipped with a tool 
1 is supported by the spindle head 5 free [ rotation ], and by driving the X-axis delivery 
motor 7, the Y-axis delivery motor 9, the Z-axis delivery motor 11, and the motor for 
main shaft rotation (not shown), a main shaft 3 rotates the body (not shown) of an NC 
machine tool within a spindle head 5 while a spindle head 5 and the table 13 which lays a 
work piece are displaced relatively to X, Y, and rectangular cross 3 shaft orientations of 
the Z-axis. Moreover, the collet chuck 15 which grasps a tool 1 is screwed on the draw 
bar (not shown) lower part prepared in the main shaft 3 interior, and a draw bar is 
[ interior / main shaft 3 ] movable in the vertical direction in a collet chuck 15. 
Therefore, when changing into an unclamping condition the tool 1 with which the main 
shaft 3 was equipped at the time of tool exchange and containing to tool pot 17a of a 
tool magazine 17 By pushing in a draw bar caudad, make a collet chuck 15 project from 
main shaft 3 point, and a collet chuck 15 is opened wide. When equipping a main shaft 3 
with the tool 1 contained by tool pot 17a of a tool magazine 17 A draw bar is pulled up, 
the tapered bore of the taper section of a collet chuck 15 and main shaft 3 point fits in, a 
retention span is given to a collet chuck 15, and a tool 1 can be clamped. 
[0016] A guide 21 is formed on the bracket 19 attached in table 13 side face, the 
magazine base 25 is set up with a guide 21 to X shaft orientations at the both-way carrier 
23 top guided movable, and the tool magazine 17 which contains a tool 1 is being fixed 
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on the magazine base 25. A tool magazine 17 is a plate which consists of spring materials, 
such as resin, and serves as the vertical two-layer one by which eight tool pot 17a which 
contains a tool 1 to a longitudinal direction was formed, and slot 17b was formed in the 
pars intermedia of thickness. The tool 1 is grasped by tool pot 17a, as the elastic ring 27 
is attached in each tool 1 , and slot 17b formed in the tool magazine 17 at the time of the 
receipt to tool pot 17a of a tool magazine 17 and the elastic ring 27 attached in the tool 
1 fit in, it becomes the near criteria of the direction of an axis and the upper and lower 
sides of the elastic ring 27 are inserted. 

[0017] By fixing the rod 33 which moves in the cylinder 31 prepared in the bracket 19 to 
the plate 29 attached in carrier 23 left lateral, supplying air to a cylinder 31, and making 
a rod 33 move X shaft orientations can be made to carry out both-way migration of the 
tool magazine 17 fixed on the magazine base 25 set up on the carrier 23 between the 
advance location (to see drawing 2 ) in which tool exchange is possible, and the 
evacuation location outside the processing field of a work piece. The pulley bracket 37 
supported for a pulley 35 to plate 29 right lateral, enabling free rotation was attached, 
and the pulley 35 and the pinion 39 which fixed in the shape of the same axle have 
geared with the rack 41 attached in the guide 21. The covering 43 which prevents that 
swarf and working liquid disperse during processing at tool-magazine 17 periphery is 
attached in a plate 29, the magazine covering 47 is pivoted by covering 43 in the shape of 
the same axle with a pulley 45, and the belt 49 is stretched among pulleys 35 and 45. 
[0018] Usually, the rod 33 which is in the evacuation location which is outside the 
processing field of a work piece, and was fixed to the plate 29 went leftward, and the 
tool magazine 17 has closed the magazine covering 47. However, the rod 33 which air 
was supplied to the cylinder 31 and fixed to the plate 29 goes rightward, a tool magazine 
17 moves forward, and the pulley 35 fixed to the pinion 39 which has geared with the 
rack 41 attached in the guide 21 carries out the counterclockwise rotation of the time of 
tool exchange, it rotates a pulley 45 counterclockwise through a belt 49, and the 
magazine covering 47 opens it (see drawing 2 ). X, Y, the automatic tool exchange by 
relative displacement of the Z-axis, or substitution by the hand control of the tool 1 
contained by the tool magazine 17 is attained between a tool magazine 17 and the main 
shaft 3 of an NC machine tool in this condition. 

[0019] Moreover, the line sensor 51 which detects the edge-of-a-blade location of a tool 1 
is formed in the predetermined location on the table 1 3 used as the hindrance of 
processing. Floodlighting section 51b which builds in the lens which changes the light 
from the light source of light emitting diode etc. into a parallel ray 53 in sensor base 51a 
by which the line sensor 51 was attached on the table 13 as shown in drawing 3 , Light 
sensing portion 51c by which the photo detectors 55, such as two or more charge coupling 
mold components (CCD) which receive the beam of light 53 floodlighted from 
floodlighting section 51b, were arranged by predetermined spacing is prepared, and 
floodlighting section 51b and light sensing portion 51c are arranged so that it may 
counter mutually. It detected having shaded the beam of light 53 which a tool 1 arrives 
at the measurement field between floodlighting section 51b of a line sensor 51, and light 
sensing portion 51c, and is irradiated from floodlighting section 51b at the time of tool 
dimension measurement by the photo detector 55 of light sensing portion 51c, and has 
changed into the electrical signal. 

[0020] Furthermore, when failure occurs at the measurement field inlet-port section and 
the pars basilaris ossis occipitalis of sensor base 51a or malfunction occurs in a line sensor 
51 at them, the contact bowl 57 which detects contact in a tool 1 is formed. While 
making it the swarf or working liquid which dispersed from the tool 1 to the 
measurement field of a line sensor 51 at the time of tool dimension measurement not soil 
floodlighting section 51b and light sensing portion 51c to the contact bowl 57 of a pars 
basilaris ossis occipitalis, two or more nozzle 57a which spouts pressurization air up 
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towards the measurement field of a line sensor 51 so that the effectiveness of the cloudy 
stop of floodlighting section 51b and light sensing portion 51c may also be demonstrated 
is arranged. Pressurization air can also blow away the swarf which blew off even if turned 
to the tool 1 , and adhered to the edge of a blade of a tool 1 etc. at the time of tool 
dimension measurement out of a measurement field. It prevents that swarf and working 
liquid disperse during processing at line sensor 51 periphery, air is supplied to a cylinder 
(not shown) at the time of tool dimension measurement, and the sensor covering 59 
prepared so that a line sensor 51 might be surrounded opens the measurement field of 
the aperture line sensor 51. 

[0021] numerical-control equipment 61 -- the numerical-control section 63 and an edge- 
of-a-blade location -- a variation rate -- the amount operation means 65 and the tool 
data storage means 67 are provided. In the numerical-control section 63, while NC 
program is read and decoded and performing the operation of linear interpolation or 
circular interpolation, sending out a migration command to the X-axis delivery motor 7, 
the Y-axis delivery motor 9, and the Z-axis delivery motor 1 1 through the servo section 
and performing drive control of each axial delivery motor, the rotation command of a 
main shaft 3 is sent out to the motor for main shaft rotation (not shown). Moreover, when 
a tool exchange command is emitted in a processing process, while sending out a 
migration command to a tool magazine 17, the pressurization air supply command from 
nozzle 57a is sent out to the pressurization air supply means 69 to the measurement field 
of a line sensor 51. 

[0022] For the tool data storage means 67, the tool data which measured the tool 1 
contained by the tool magazine 17 with instrumentations, such as a tool presetter, are 
inputted and memorized beforehand. This tool data is data, such as tool classes, such as 
a ball end mill, a square end mill, a face end mill, and a drill, tool length, and a 
diameter of a tool, in a tool number, an edge-of-a-blade location a variation rate the 
tool data with which an amount operation means 65 was sent out at the time of tool 
dimension measurement from the observation tool data with which the beam of light 53 
of a line sensor 51 asked for having been shaded by the tool 1 from the output pattern of 
a line sensor 51 if needed [ when a line sensor 51 detects / location data and if needed ] 
for a feed shaft, and a tool data-storage means 67 -- since -- the edge-of-a-blade location 
of a tool 1 - a variation rate -- the amount of tool offsets which is an amount calculated, 
and it has sent out to the numerical-control section 63. 

[0023] Machine control equipment 71 possesses the feed shaft location detection means 
73 and the contact detection means 75. With the feed shaft location detection means 73, 
the location of each feed shaft of X, Y, and the Z-axis is read from the numerical-control 
section 63 in numerical-control equipment 61 every moment through the linear scale, the 
rotary encoder, etc. by the migration command sent out to each axial delivery motor. 
Moreover, when failure occurs in a line sensor 51 or malfunction occurs, the contact 
detection means 75 detects contact to a tool 1 and the contact bowl 57 formed in the 
pars basilaris ossis occipitalis of sensor base 51a etc., and sends out the halt command of 
each axial delivery motor to the numerical-control section 63. 

[0024] The process of the motion control which measures from here the tool length and 
the diameter of a tool of the tool with which the main shaft was equipped from the tool 
magazine after tool exchange using a line sensor in the NC machine tool equipped with 
the edge-of-a-blade location measurement function of the tool of this invention 
operation gestalt is explained. 

(1) Attach the elastic ring 27 in two or more kinds of tools 1 by which the cutting part 
configurations used for processing of a request configuration differed, and contain to tool 
pot 17a of a tool magazine 17. When the main shaft 3 is equipped with the tool 1 , tool 
pot 17a of the empty for returning a tool 1 is prepared in the tool magazine 17 (see 
drawin g 1 ). 
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(2) if a tool exchange command is emitted from the numerical-control section 63 of 
numerical-control equipment 61 in a processing process, the migration command of a tool 
magazine 17 will be sent out to machine control equipment 71 from the numerical- 
control section 63, and air will supply a cylinder 31 having - a tool magazine 17 - a 
tool while moving forward to an exchangeable location, the magazine covering 47 
opens. Then, automatic tool exchange is performed by relative displacement of X, Y, and 
the Z-axis between a tool magazine 17 and the main shaft 3 of an NC machine tool. 
[0025] (3) If a tool dimension measurement command is emitted from the numerical- 
control section 63 after tool exchange, based on the migration command from the 
numerical-control section 63, a tool 1 will be positioned on a line sensor 51 . 

(4) the tool number of the tool data storage means 67 to the tool 1 concerned -- tool 
data, such as a tool class, tool length, and a diameter of a tool, -- an edge-of-a-blade 
location -- a variation rate -- it is sent out to the amount operation means 65. 

(5) Rotate a tool 1 with the request rotational speed at the time of processing. While a 
pressurization air supply command is sent out to the pressurization air supply means 69 
from the numerical-control section 63 and pressurization air blows off to the 
measurement field between floodlighting section 51b of a line sensor 51, and light 
sensing portion 51c, the sensor covering 59 opens and the measurement field of a line 
sensor 51 will be in an open condition. 

(6) Drop the tool 1 which the beam of light 53 was irradiated towards floodlighting 
section 51b to light sensing portion 51c of a line sensor 51, and was positioned on the line 
sensor 51 to Z shaft orientations. 

[0026] (7) If the output of the moment of shading a beam of light 53 by light sensing 
portion 51c of a line sensor 51 by the tool 1 is detected by the feed shaft location 
detection means 73, it will ask for the Z-axis location of the moment of detecting the 
output, from the migration command sent out to the Z-axis delivery motor 11 from the 
numerical-control section 63. When failure occurs in a line sensor 51 or malfunction 
occurs here, since the contact detection means 75 detects contact to a tool 1 and the 
contact bowl 57 formed in the pars basilaris ossis occipitalis of sensor base 51a etc. and 
the halt command of the Z-axis delivery motor 1 1 is sent out to the numerical-control 
section 63, it damages neither a tool 1 nor a line sensor 51 and is safe. 
(8) the edge-of-a-blade location from the tool length data memorized by the Z-axis 
location for which it asked, and the tool data storage means 67 - a variation rate the 
amount operation means 65 - tool length -- a variation rate an amount is calculated, 
and processing of a request configuration is performed, sending out to the numerical- 
control section 63 as an amount of tool length offsets, and amending the movement 
magnitude of NC program in the tool 1 concerned. 

[0027] (9) A tool 1 is further dropped to Z shaft orientations to measure the diameter of a 
tool, and it asks for protection-from-light width of face from the output pattern by which 
the beam of light 53 was shaded by light sensing portion 51c of a line sensor 51 by the 
tool 1 at the moment of arriving at the location which wants to measure the diameter of 
a tool. 

(10) the edge-of-a-blade location from the diameter data of a tool memorized by the 
protection-from-light width of face and the tool data storage means 67 of a beam of light 
53 in light sensing portion 51c of the line sensor 51 for which it asked -- a variation rate - 
the amount operation means 65 -- the diameter of a tool -- a variation rate -- calculate 
an amount and send out to the numerical-control section 63 as an amount of tool radius 
offsets. Here, the movement magnitude of a tool 1 may be calculated from the location 
of the tool 1 of the moment of having moved the tool 1 towards the beam of light 53 
from the location of the tool 1 of the moment of having moved the tool 1 towards the 
beam of light 53 from the front of a line sensor 51, having gone, and shading a beam of 
light 53, and the back of a line sensor 51 , having gone, and shading a beam of light 53, 
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and you may ask for the diameter of a tool from a difference movement magnitude and 
full [ of a beam of light 53 ]. [ the ] 

[0028] Next, the motion control which measures the edge-of-a-blade configuration of the 
tool with which the main shaft was equipped using a line sensor from a tool magazine 
after tool exchange is explained. After positioning the tool 1 with which the main shaft 3 
was equipped after tool exchange on a line sensor 51 , It is made to descend to Z shaft 
orientations the specified quantity every, making it rotate with the rotational speed at 
the time of processing, the edge-of-a-blade location from the output pattern by which 
the beam of light 53 was shaded everywhere for which it asked with the feed shaft 
location detection means 73 by light sensing portion 51c of a line sensor 51 by the tool 1 
in the orientation an orientation and everywhere a variation rate observation tool 
data are calculated with the amount operation means 65. the edge-of-a-blade location 
from the tool data memorized by the calculated observation tool data and the tool data 
storage means 67 -- a variation rate -- the amount operation means 65 -- the edge-of-a- 
blade location of a tool 1 -- a variation rate -- an amount is calculated and it sends out to 
the numerical-control section 63 as the amount of tool length offsets, and an amount of 
tool radius offsets. The amount is made to memorize, moreover, the tool data storage 
means 67 permission of a tool 1 -- a variation rate an edge-of-a-blade location a 
variation rate -- the edge-of-a-blade location calculated with the amount operation 
means 65 -- a variation rate the permission remembered to be an amount -- a variation 
rate the permission memorized as a result of measuring an amount -- a variation rate 
when it is over the amount, it judges that the tool 1 concerned is worn out, and you may 
make it send out a reserve tool exchange command to the numerical-control section 63 
[0029] Furthermore, the matrix sensor 77 which arranged the beam of light 53 in a line 
sensor 51 also in the lengthwise direction at intervals of predetermined at juxtaposition 
is shown in drawin g 4 . The matrix sensor 77 gives width of face to the measurement field 
between the floodlighting sections (not shown) and light sensing portion 77c which were 
built in sensor base 77a compared with the measurement field of a line sensor 51 . The 
motion control of the tool dimension measurement using the matrix sensor 77 is 
explained. After positioning the tool 1 with which the main shaft 3 was equipped from 
the tool magazine 17 after tool exchange on the matrix sensor 77, it is made to descend 
to the predetermined location of the Z-axis, making it rotate with the rotational speed at 
the time of processing, and the part which measures the diameter of a tool and an edge- 
of-a-blade configuration is located in the measurement field between the floodlighting 
section of the matrix sensor 77, and light sensing portion 77c. The diameter of a tool and 
edge-of-a-blade configuration of the tool 1 concerned are searched for from the output 
pattern by which the beam of light 53 was shaded by light sensing portion 77c of the 
matrix sensor 77 by the tool 1 in the location, and the location detected with the feed 
shaft location detection means 73. in this way, the edge-of-a-blade location from the 
tool data memorized by the observation tool data for which it asked, and the tool data 
storage means 67 a variation rate - the amount operation means 65 -- the edge-of-a- 
blade location of a tool 1 - a variation rate -- an amount is calculated and it sends out to 
the numerical-control section 63 as the amount of tool length offsets, or an amount of 
tool radius offsets, therefore, an edge-of-a-blade configuration with the exact tip bulb of 
a ball end mill -- it is, an include angle with the exact cutting part of a slotting milling 
cutter etc. can be called for, suitable amendment can be performed to the numerical- 
control section 63, and highly precise processing can be performed. In addition, the 
photo detector 55 of the line sensor 51 used with this operation gestalt or the matrix 
sensor 77 is arranged at intervals of several micrometers, and edge-of-a-blade location 
measurement of the tool 1 of micron order is possible for it. 
[0030] 

[Effect of the Invention] According to this invention, so that clearly from the above 
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explanation At the time of the tool dimension measurement after tool exchange etc. It is 
made to move to the measurement field of an optical edge-of-a-blade location detection 
means to have the light sensing portion which put in order and constituted the 
floodlighting section by which was prepared in the table and opposite arrangement was 
mutually carried out while rotating the tool with which the main shaft was equipped with 
the rotational speed at the time of processing, and two or more photo detectors at 
predetermined spacing. The observation tool data for which it asked from the output 
pattern of an edge-of-a-blade location detection means if needed [ the location and if 
needed ] for a feed shaft which were detected with the feed shaft location detection 
means when an edge-of-a-blade location detection means detected protection from light, 
Tool data, such as a tool class of tool memorized by the tool data storage means, die 
length, and a diameter, since - an edge-of-a-blade location - a variation rate - an 
amount operation means -- the edge-of-a-blade location of a tool -- a variation rate - 
the edge-of-a-blade location which calculated and calculated the amount -- a variation 
rate -- the amount was sent out to the numerical-control section of an NC machine tool 
as the amount of tool length offsets, or an amount of tool radius offsets. Therefore, since 
a request configuration is processed amending a migration command using such an 
amount of offset in the numerical-control section, highly precise processing is realizable. 
Moreover, since the edge-of-a-blade location detection means of a non-contact type is 
adopted, from dimension measurement of the tool which is rotating with the rotational 
speed at the time of processing to the operation of the amount of tool offsets can be 
correctly performed on an NC machine tool, and improvement in the speed and highly- 
precise-izing of processing can be attained. Without the edge of a blade suffering a loss 
at the time of dimension measurement of the tool of the diameter of minute, since it was 
not influenced by the edge-of-a-blade quality of the material, either, dimension 
measurement of all tools was attained. 

[0031] Furthermore, since it was made to spout pressurization air from a pressurization 
air jet means to the measurement field of an edge-of-a-blade location detection means 
at the time of tool dimension measurement Soiling the floodlighting section and the light 
sensing portion of an edge-of-a-blade location detection means, even if swarf and 
working liquid disperse to a measurement field, when a tool rotates is lost. And since 
pressurization air blows off even if it turns it to a tool, it can also blow away the swarf 
and working liquid adhering to the edge of a blade of a tool out of a measurement field, 
and can measure the edge-of-a-blade location of a tool under a clean measurement 
environment. In addition, since a stop signal is sent out to the numerical-control section 
of an NC machine tool from a contact detection means detect contact for a tool and an 
edge-of-a-blade location detection means even if failure occurs for an edge-of-a-blade 
location detection means or malfunction occurs, in case a tool moves to the 
measurement field of an edge-of-a-blade location detection means at the time of tool 
dimension measurement, neither a tool nor an edge-of-a-blade location detection means 
do not damage greatly. 
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* NOTICES * 

iTPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] In the NC machine tool which a feed shaft is made displaced relatively by the 
migration command from the numerical-control section between the tool with which the 
rotation main shaft was equipped, and the work piece laid in the table, and processes 
said work piece into a request configuration An optical edge-of-a-blade location 
detection means with the light sensing portion constituted by arranging in predetermined 
spacing the floodlighting section by which was prepared in said table and opposite 
arrangement was carried out mutually, and two or more photo detectors, A feed shaft 
location detection means to detect the location of said feed shaft when said tool is 
rotated with the rotational speed at the time of processing, it moves to the measurement 
field between said floodlighting sections and light sensing portions of said edge-of-a- 
blade location detection means and said edge-of-a-blade location detection means 
detects protection from light, A tool data storage means to memorize beforehand tool 
data, such as a tool class of said tool, die length, and a diameter, the edge-of-a-blade 
location of the tool data memorized by the location and said tool data storage means of 
said feed shaft detected with said feed shaft location detection means to said tool a 
variation rate the edge-of-a-blade location which calculates an amount and sends out 
said calculated result to said numerical-control section -- a variation rate - with an 
amount operation means The NC machine tool equipped with the edge-of-a-blade 
location measurement function of the tool characterized by providing. 
[Claim 2] In the NC machine tool which a feed shaft is made displaced relatively by the 
migration command from the numerical-control section between the tool with which the 
rotation main shaft was equipped, and the work piece laid in the table, and processes 
said work piece into a request configuration An optical edge-of-a-blade location 
detection means with the light sensing portion constituted by arranging the floodlighting 
section by which was prepared in said table and opposite arrangement was carried out 
mutually, and two or more photo detectors in the shape of a matrix, A feed shaft 
location detection means to detect the location of said feed shaft when said tool is 
rotated with the rotational speed at the time of processing, it moves to the measurement 
field between said floodlighting sections and light sensing portions of said edge-of-a- 
blade location detection means and said feed shaft arrives at a predetermined location, 
A tool data storage means to memorize beforehand tool data, such as a tool class of said 
tool, die length, and a diameter, The observation tool data for which it asked from the 
location of said feed shaft detected with said feed shaft location detection means, and 
the output pattern of said edge-of-a-blade location detection means, the edge-of-a-blade 
location of the tool data memorized by said tool data storage means to said tool -- a 
variation rate - the edge-of-a-blade location which calculates an amount and sends out 
said calculated result to said numerical-control section -- a variation rate -- the NC 
machine tool equipped with the edge-of-a-blade location measurement function of the 
tool characterized by providing an amount operation means. 
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[Claim 3] In the NC machine tool which a feed shaft is made displaced relatively by the 
migration command from the numerical-control section between the tool with which the 
rotation main shaft was equipped, and the work piece laid in the table, and processes 
said work piece into a request configuration An optical edge-of-a-blade location 
detection means with the light sensing portion constituted by arranging the floodlighting 
section by which was prepared in said table and opposite arrangement was carried out 
mutually, and two or more photo detectors in the shape of a straight line, Rotate said 
tool with the rotational speed at the time of processing, and make it move to the 
measurement field between said floodlighting sections and light sensing portions of said 
edge-of-a-blade location detection means predetermined movement magnitude every, 
and it goes to it. A feed shaft location detection means to detect the location of said 
feed shaft when said edge-of-a-blade location detection means detects protection from 
light in an orientation everywhere, A tool data storage means to memorize beforehand 
tool data, such as a tool class of said tool, die length, and a diameter, The observation 
tool data for which it asked from the location of said feed shaft detected with said feed 
shaft location detection means in an orientation everywhere [ said ], and the output 
pattern of said edge-of-a-blade location detection means, the edge-of-a-blade location of 
the tool data memorized by said tool data storage means to said tool - a variation rate -- 
the edge-of-a-blade location which calculates an amount and sends out said calculated 
result to said numerical-control section — a variation rate -- the NC machine tool 
equipped with the edge-of-a-blade location measurement function of the tool 
characterized by providing an amount operation means. 

[Claim 4] The NC machine tool which equipped with the edge-of-a-blade location 
measurement function of the tool of a publication any 1 term of claims 1-3 which possess 
further a pressurization air jet means to spout pressurization air to the measurement 
field of said edge-of-a-blade location detection means. 

[Claim 5] The NC machine tool which equipped with the edge-of-a-blade location 
measurement function of the tool of a publication any 1 term of claims 1 -4 which possess 
further a contact detection means to detect contact for said tool and said edge-of-a- 
blade location detection means, and to send out a stop signal to said numerical-control 
section when moving said tool to the measurement field of said edge-of-a-blade location 
detection means. 



[Translation done.] 
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